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ON THE SELF-INDUCTION AND   RESISTANCE   OF  STRAIGHT
CONDUCTORS.
[Philosophical Magazine, xxi. pp. 381—394, 1886.]
IN connection with the experimental results of Professor Hughes*, I have recently been led to examine more minutely the chapter in Maxwell's Electricity and Magnetism (vol. n. ch. xiii.), in which the author calculates the self-induction of cylindrical conductors of finite section. The problems being virtually in two dimensions, the results give the ratio L : I, where L is the coefficient of self-induction, and I the length considered. And since both these quantities are linear, the ratio is purely numerical. In some details the formulse, as given by Maxwell, require correction, and in some directions the method used by him may usefully be pushed further. The present paper may thus be regarded partly as a review, and partly as a development of Maxwell's chapter.
The problems divide themselves into two classes. In the first class the distribution of the currents is supposed to be the same as it would be if determined solely by resistance, undisturbed by induction; in particular the density of current in a cylindrical conductor is assumed to be Uniform over the section. The self-induction calculated on this basis can be applied to alternating currents, only under the restriction that the period of the alternation be not too small in relation to the other circumstances of the case. If this condition be not satisfied, the investigation must be modified so as to include a determination of the distribution of current. A problem of this class considered by Maxwell (§ 689) relates to the " Electromotive Force required to produce a Current of Varying Intensity along a Cylindrical Conductorf."
* Inaugural Address to the Society of Telegraph Engineers, January 1886.
t That some of the results arrived at experimentally by Hughes might be attributed to unequal distribution of current in the conductors was pointed out hy Prof. Forbes in the course of a discussion which followed the delivery of Prof. Hughes's address. bifurcation. Provided there be no mutual induction between these parts and the remainder, their induction and resistance enter into the result by simple addition.
